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(54) DISPLAY AND COOUNG CONTROL DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption by preventing a cooling fan from rotating 
faster than necessary according to the directions of a 
display installation. 

SOLUTION: A two-contact type gravity switch 1 is 
mounted on a display, and its metal valve a is brought 
into conduction with a contact A1 or A2 at every 180 
degrees of rotation. A two-contact type gravity switch 2 
also acts similarly, but a metal valve b is brought into 
conduction with a contact B1 or B2 by making it out of 
phase with the metal valve a of the gravity switch 1 by 
90 degrees. The contact A1 and the contact B1 are 
connected with a constant voltage source VI, and the 
contact A2 and the contact B2 are connected with a 
constant voltage source V2. Contacts AO, 80 as 
fulcrums of the metal valves a, b leads the constant 
voltages VI, V2 from the metal valves a, b to a current 
control circuit 3. The current control circuit 3 generates 
a prescribed current by a combination of these constant 
voltages, to drive the motor of a cooling fan. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cooling control unit of the display characterized by controlling this cooling fan so 
that the engine speed of the cooling fan which carries out forced-air cooling of this display 
serves as necessary minimum according to the installation sense when using a display. 
[Claim 2] The cooling control unit of the display characterized by controlling the number of 
rotations of this cooling fan so that the number of rotations of the cooling fan which carries out 
forced cooling of this display serves as necessary minimum according to the condition of having 
made various include angles rotating a display in a display side. 

[Claim 3] Control of said cooling fan is the cooling control unit of the display according to claim 
1 or 2 characterized by carrying out according to some of currents of the motor turning around 
this cooling fan. 

[Claim 4] If it is attached in a display and this display rotates in a display side Two contact type 
gravity switch of N individual with which the include-angle [ every ] phase which did the division 
of the 360 degrees in N multiplier of 2 can be shifted, and connection of the metal valve 
changes. Two sources of a constant voltage which supply a constant voltage to the terminal of 
the same direction to which said metal valve of each of this gravity switch is connected. It has 
the current control circuit which generates a predetermined current with the electrical potential 
difference in the supporting point of said metal valve of each gravity switch together put 
according to said transition. The cooling control unit of the display characterized by controlling 
the number of rotations of the cooling fan of said display which rotates by the motor driven with 
said current to necessary minimum. 

[Claim 5] Said display is the cooling control unit of the display according to claim 1 to 4 
characterized by being a plasma display. 

[Claim 6] the inside of the field of a display — being pivotable — ; — with the 1st terminal 
connected to the 1 st source of a constant voltage If the 2nd terminal connected to the 2nd 
source of a constant voltage and this display rotate in a display side The display characterized 
by to have been able to shift the include-angle [ every ] phase which did the division of the 360 
degrees in N multiplier of 2, and having 2 contact type gravity switch of N individual which 
consists of the 3rd terminal used as said 1st terminal or said 2nd terminal, and the supporting 
'point of the flowing metal valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to cooling of the display (monitor) which is 
independent or is used, being included in electronic equipment, and the forced-air-cooling 
control in the case of using a display with various installation sense especially. 
[0002] 

[Description of the Prior Art] Now, the display which displays an alphabetic character and a 
pattern electronically is used in many fields, such as a monitor of a projector, a store window 
announcement, a latency-time drop, a game machine, and a computer. In order to cool the heat 
of such a display which almost generates all from an emitter and its circumference circuit, a 
forced-air-cooling method is adopted. However, since a forced-air-cooling method is 
accompanied by the noise by the exhaust air means with the heating element itself, there are not 
few cases which are not desirable in respect of an environment. 

[0003] The example of the conventional technique which the cooling effect of a display was 
raised and reduced the noise is indicated by JP,9-307256.A as a "cooling system." In the cooling 
system constituted from a hood for this equipment to carry out support immobilization of the air 
cooling fan, and an air cooling fan supported with the hood By constituting a hood from a box of 
the shape of a KO character surrounding the third page, and making other openings into an inlet, 
while attaching an air cooling fan in one opening and considering as an exhaust port, as it 
ventilates efficiently by realizing the function to guide an exhaust air air current, the above- 
mentioned purpose is attained. 

[0004] Moreover, other examples of the conventional technique which prevented exsorption out 
of the case of the allophone resulting from the plasma discharge in a plasma display are 
indicated by JP,9-307257,A as a "graphic display device." This equipment makes the case of a 
graphic display device a direct vent system, reduces the exsorption level of an allophone, 
prepares the refrigerator and blower fan of a refrigerating cycle in a case, arranges the radiator 
of a refrigerating cycle out of a case, circulates the inside of a case for the air cooled with the 
condensator with a blower fan, and cools a plasma display, and it is made to make full 
demonstrate the engine performance of a plasma display. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when a display is used with various 
installation sense, for example, the condition of having made various include angles rotating the 
field of a display, it may be able to heighten the display effectiveness. Namely, the right or the 
left is made to rotate the display side which faces people's look 90 degrees in the same field as 
a display side, and what was an oblong display side is changed till then into the condition of 
becoming a longwise display side by the same look, or it is made to rotate further 90 degrees and 
changes into the condition of becoming an upside— down and oblong display side, from the 
beginning by the same look. When this changes the display of for example, a lateraKwriting 
alphabetic character into the display of a columnar-writing alphabetic character, provides the 
contents of a game with a suitable display environment or attracts attention of those who look 
at a display, it will offer a suitable display side. 
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[0006] In such a case, by the forced-air-cooling method, on the structure, since the resistance 
to the path of an exhaust air air current changes with angle of rotation of a display side, cooling 
effectiveness also differs. However, as for the above-mentioned conventional technique, neither 
has reached even about the case so that it may be used in the condition of there being no 
reference about this point and having made various include angles rotating the field of a display. 
Therefore, since a cooling fan is made rotated with the always same rotational speed, it has the 
trouble that the noise by rotation of a cooling fan may be generated beyond the need. 
[0007] Moreover, since it is the same, there is also a trouble of consuming power beyond the 
need. 

[0008] The purpose of this invention is to offer the display which is not made to generate the 
noise of a cooling fan beyond the need, and its cooling control unit, when using a display with 
various installation sense, 

[0009] Other purposes of this invention are to offer the display which does not consume power 
beyond the need, and its cooling control unit, when using the field of a display with various 
installation sense. 
[0010] 

[Means for Solving the Problem] The cooling control device of the display of the 1st this 
invention is characterized by controlling this cooling fan so that the rotational frequency of the 
cooling fan which carries out forced-air cooling of this display serves as necessary minimum 
according to the installation sense when using a display. 

[001 1] The cooling control device of the display of the 2nd this invention is characterized by 
controlling the rotational frequency of this cooling fan so that the rotational frequency of the 
cooling fan which carries out forced cooling of this display serves as necessary minimum 
according to the condition of having made various include angles rotating a display in a display 

side. 

[0012] The cooling control unit of the display of the 3rd this invention If it is attached in a 
display and this display rotates in a display side Two contact type gravity switch of N individual 
with which the include-angle [ every ] phase which did the division of the 360 degrees in N 
multiplier of 2 can be shifted, and connection of the metal valve changes. Two sources of a 
constant voltage which supply a constant voltage to the terminal of the same direction to which 
said metal valve of each of this gravity switch is connected. It has the current control circuit 
which generates a predetermined current with the electrical potential difference in the 
supporting point of said metal valve of each gravity switch together put according to said 
transition. It is characterized by controlling the rotational frequency of the cooling fan of said 
display which rotates by the motor driven with said current to necessary minimum. 
[0013] moreover, the display of this invention — the inside of the field of a display — being 
pivotable — ; — with the 1st terminal connected to the 1st source of a constant voltage If the 
2nd terminal connected to the 2nd source of a constant voltage and this display rotate in a 
display side It is characterized by to have been able to shift the include-angle [ every ] phase 
which did the division of the 360 degrees in N multiplier of 2, and having the two-point type 
gravity switch of N individual which consists of the 3rd terminal used as said 1st terminal or said 
2nd terminal, and the supporting point of the flowing metal valve. 
[0014] Furthermore, the above display may be a plasma display. 

[0015] In this invention, it is characterized by establishing the control means which changes to 
the cooling system in a display with the installation sense of a display. Specifically attaching in a 
display the gravity switches 1 and 2 for controlling the engine speed of a cooling fan 4 to the 
cooling system which has a cooling fan 4 in drawing 1 , these gravity switches 1 and 2 change 
that contact according to the installation sense of a display. If a gravity switch changes, the 
current control circuit 3 will perform actuation of changing the current supplied to the motor of a 
cooling fan 4, and changing the rotational frequency of a cooling fan 4. Therefore, according to 
the installation sense of a display, the effectiveness that cooling and the noise by the cooling fan 
4 can be set as necessary minimum is acquired, cooling power's dropping cooling power on the 
installation sense of a display which may be comparatively weak (it being lowering about a 
rotational frequency), and providing this with the 4 low noise, speaking directly. Generally this is 
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based on the property that the resistance to an exhaust air air current changes with installation 

sense of a display from on the device, by the forced-air-cooling method. 

[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0017] When drawing 1 which is the block diagram of the gestalt of 1 operation of this invention 
is referred to, the cooling control device of this display is a plasma display (it is hereafter 
described as PDP".). The rotational frequency of a cooling fan 4 is controlled for every 90 angle 
of rotation of an illustration abbreviation. Therefore, it has two gravity switches (it is hereafter 
described as "SW".) 1 and 2 and current control circuits 4 of the same configuration. In addition, 
PDP is the thin display excites the molecule of the gas enclosed with the space seated with two 
glass substrates furnished with an electrode as everyone knows by inter-electrode discharge, 
and made generate ultraviolet rays, and collides with the fluorescent substance with which this is 
applied to the glass substrate, and it was made to make generate the light. 
[0018] SW1 is 2 contact switch attached in PDP, and as shown in drawing 2 - drawing 5 . 
whenever PDP rotates 180 degrees, switch-on changes so that it may display on drawing 6 . 
That is, when PDP is installed in the sense of oblong normal ( drawing 2 ), with gravity (self- 
weight), the metal valve a which carries out movable [ of the terminal AO of SW1 ] as the 
supporting point contacts a terminal A1, and between a terminal AO and terminals A1 flows 
through it. Next, when it rotates 90 degrees rightward from the original condition ( drawing 2 ) 
and PDP is installed in the sense of a longwise right derrick down ( drawing 3 ), with gravity, the 
metal valve a contacts a terminal A2, and between a terminal AO and terminals A2 flows through 
it. On the contrary, when it rotates 90 degrees leftward from the original condition ( dravymg 2 ) 
and PDP is installed in the sense of a longwise left derrick down ( drawing 4 ), the metal valve a 
contacts a terminal A1, and between a terminal AO and terminals A1 flows through it, and it is 
not different from the beginning with gravity. Next, when it rotates 180 degrees from the original 
condition ( drawing 2 ) and PDP is installed in the sense of oblong vertical reverse ( drawing 5 ), 
with gravity, the metal valve a contacts a terminal A2, and between a terminal AO and terminals 
A2 flows through it. This is not different from the case of drawing 3 . 

[0019] SW2 is 2 contact switch attached in PDP, and as shown in drawing 2 - drawing 5 , 
whenever PDP rotates 180 degrees, switch-on changes so that it may display on drawing 6 . 
That is, when PDP is installed in the sense of oblong normal ( drawing 2 ), with gravity, the metal 
valve b which carries out movable [ of the terminal BO of SW2 ] as the supporting point contacts 
a terminal B1, and between a terminal 80 and terminals 81 flows through it. Next, when it 
rotates 90 degrees rightward from the original condition ( drawing 2 ) and PDP is installed in the 
sense of a longwise right derrick down ( drawing 3 ), the metal valve b contacts a terminal 81, 
and between a terminal 80 and terminals 81 flows through it, and it is not different from the 
original condition ( drawin g 2 ) with gravity. On the contrary, when it rotates 90 degrees leftward 
from the original condition ( drawing..? ) and PDP is installed in the sense of a longwise left 
derrick down ( drawj^^^^^ ), with gravity, the metal valve b contacts terminal 8-2, and between a 
terminal 80 and terminal B-2s flows through it Next, when it rotates 1 80 degrees from the 
original condition ( drayying 2 ) and PDP is installed in the sense of oblong vertical reverse 
( drawing 5 ), with gravity, the metal valve b contacts terminal B-2, and between a terminal BO 
and terminal B-2s flows through it This is not different from the case of drawing 4 . 
[0020] In short, although SW1 and SW2 are common in that switch-on changes so that it may 
display on drawing 6 whenever PDP rotates 180 degrees, the phase shift of 90 degrees is in 
transition. By this. SW1 and SW2 have made four combination by the switch-on. A contact A1 
and a contact B1 are connected to the source VI (this constant voltage may be called VI) of a 
constant voltage, and a contact A2 and contact B-2 are connected to the source V2 (this 
constant voltage may be called V2) of a constant voltage. Moreover, a contact AO is connected 
to the terminal CI of the current control circuit 3, and the contact 80 is connected to the 
te rminal C2 of the current control circuit 3. 

[0021] With the combination of the electrical potential difference of terminals 01 and C2, 
although four steps of currents (referred to as II, 12, 13. and 14.) are generated for a terminal CO, 
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since it is the circuit of common knowledge to this contractor, the current control circuit 3 omits 
detailed explanation. As for a cooling fan 4, that rotational frequency is controlled by four steps 
of this current by four steps (it considers as T1, T2, T3, and T four). Four steps of currents and 
a rotational frequency, and the relation between SW1 and SW2 are shown in drawing 6 . 
[0022] Hereafter, it explains per actuation of the gestalt of this operation. 

[0023] First, ****** of operation, drawing 1 , drawing 2 . and drawing 6 at the time of installing 
PDP in the sense of oblong normal explain. In this case, since it becomes a wide screen with 
breadth, it is suitable to display a text, a sport relay broadcast, etc. of lateral writing. 
[0024] With gravity (own strength), in SW1, a terminal AO and a terminal Al will be in switch-on, 
and a terminal BO and a terminal B1 will be in switch-on by SW2 as shown in drawmg 2 . 
Consequently, as shown in drawing 6 , the electrical potential difference of VI and a terminal C2 
is also set to VI, as for the electrical potential difference of a terminal C1, a current II flows on 
the motor of a terminal CO to the cooling fan 4, and the rotational frequency of a cooling fan 4 is 
set to T1. 

[0025] Next, when PDP is installed in the sense of a longwise right derrick down, the actuation in 
the case of using PDP in the condition of having made it rotating 90 degrees rightward in the 
field of PDP from the original location is explained with reference to drawing 1 , drawing 3 , and 
drawing 6 . In this case, since it becomes a screen with longwise depth, it is suitable to display 
the text of columnar writing, the ball-race game of an automobile, etc. 

[0026] With gravity (self-weight), in SW1, a terminal AO and a terminal A2 will be in switch-on, 
and a terminal 80 and a terminal 81 will be in switch-on by SW2 as shown in drawing 3 . 
Consequently, as shown in drawing 6 , the electrical potential difference of a terminal CI is set 
to VI by the electrical potential difference of V2 and a terminal C2, a current 12 flows on the 
motor of a terminal CO to the cooling fan 4, and the rotational frequency of a cooling fan 4 is set 
to T2. 

[0027] Next, when PDP is installed in the sense of a longwise left derrick down, the actuation in 
the case of using PDP in the condition of having made it rotating 90 degrees leftward in the field 
of PDP from the original location is explained with reference to drawing 1 , drawing 4 , and 
drawing 6 . Since it becomes the screen which has longwise depth also in this case, it is suitable 
to display the text of columnar writing, the ball— race game of an automobile, etc. with the right- 
and-left reverse sense in the case of the 2nd. 

[0028] With gravity (self-weight), in SW1, a terminal AO and a terminal Al will be in switch-on, 
and a terminal BO and terminal B-2 will be in switch-on by SW2 as shown in drawing 4 . 
Consequently, as shown in drawing 6 , the electrical potential difference of a terminal CI is set 
to V2 by the electrical potential difference of VI and a terminal C2, a current 13 flows on the 
motor of a terminal CO to the cooling fan 4, and the rotational frequency of a cooling fan 4 
serves as T3. 

[0029] Finally, when PDP is installed In the sense of oblong vertical reverse, the actuation in the 
case of using PDP in the condition of having made it rotating 180 degrees in the field of PDP 
from the original location is explained with reference to drawjng 1 , d/awing 5 , and drawing 6 . In 
this case, there is effectiveness which carries out a top— and-bottom inversion, displays it as the 
1st case, and invites people's look. 

[0030] With gravity (self-weight), in SW1, a terminal AO and a terminal A2 will be in switch-on, 
and a terminal BO and terminal 8-2 will be in switch-on by SW2 as shown in drawing 5 . 
Consequently, as shown in drawing 6 , the electrical potential difference of a terminal C1 is set 
to V2 by the electrical potential difference of V2 and a terminal C2, a current 14 flows on the 
motor of a terminal CO to the cooling fan 4, and the rotational frequency of a cooling fan 4 
serves as T four. 

[0031] Here, reference is made about the relation between the resistance to the path of an 
exhaust air air current and the rotational frequency of a cooling fan 4 by forced-air cooling in 
PDP, and terminals CI and C2. Now, supposing the resistance to the path of an exhaust air air 
current is [ in the case of dr awi n g 2 ] small in order in in the case of drawing 4 in the case of 
d rawing 5 and drawing 3 , the rotational frequency of a cooling fan 4 will serve as TKT- 
four<T2<T3, And if the rotational frequency of a cooling fan 4 is proportional to the current of a 
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terminal CO, the current of a terminal CO is set to n<14<12<13, and an electrical potential 
difference VI and an electrical potential difference V2 will be selected so that the interrelation 
of such a current can be set up. 

[0032] In addition, although the example which the above explanation made rotate PDP per 90 
degrees, therefore SW were the things about two examples, this invention is large and SW may 
be N individual. If the include^angle [ every ] phase which did the division of the 360 degrees in 
N multiplier of 2, and obtained each SW of N individual can be then shifted and it is made for 
connection of a metal valve to change, the rotational frequency of a cooling fan is controllable by 
the include-angle unit. 

[0033] Furthermore, although the above explanation was the thing of an about when using PDP, 
where various include angles are rotated, this invention may be applied also about the case 
where PDP is widely used with various installation sense (condition which will become a noise 
reduction if revolving speed control of a cooling fan is performed). 

[0034] Moreover, although the above explanation was given by taking PDP for an example, this 
invention can be widely applied to a display at large within the same technical thought, without 
being limited to PDP. 
[0035] 

[Effect of the Invention] Thus, since this invention was considered as the configuration which 
changes the engine speed of a cooling fan automatically with the installation sense (sideways, 
longitude, etc.) of a display, the engine speed of a cooling fan can be set as necessary minimum 
with the installation sense of a display, and the effectiveness that the useless noise can be 
prevented is demonstrated. 

[0036] Moreover, power consumption is also reducible for the same reason. 



[Translation done.] 
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